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(54) HIGH-FREQUENCY CIRCUIT DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
frequency circuit device capable of reducing the 
transmission loss of a high-frequency signal and 
reducing its costs. 

SOLUTION: An epitaxial layer 2 is formed in the main 
surface of a high- resistivity silicon substrate 1 having a 
resistivity of 100Qcm or more. The circuit element of an 
active element and the like is formed in the epitaxial 
layer 2. An oxide film 3 is formed so as to cover the 
surface of the epitaxial layer 2. A metal wiring layer 4 is 
formed on the surface of the oxide film 3. An oxide film 5 
is formed so as to cover the metal wiring layer 4. 
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(57) [KJKi] 

1 0 0 Q c m&±<Ditmtfi : £j}'$-Z>mtt 
ffi&fy a>SSlO^E±i-^t:°^driy-r^M2Sr 
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1 ] =t«ffi llOOQc mW-h^>ttS^L 

y 

[»**2] ffffSv-y = V'XSOltffigLtt. 5O0Q 

[ss*3g 5 ] jttrfBv- y =t ^mR<om^n 50 — 200 

»*a 1 2 (-SE*^iSM»[i]^Me 0 
[ts*^ 7 ] mmm^mumcom^t, m 5 -3$ 3 o 

^m-e*>5, »**6 4fctt7tJ:ia*(0*«jKli||8g 

im^m 1 1 j mm & k&jhji & sme-^ y = 

ttlSIRS«. 



(2) #S¥9-74 102 

m^m 1 4 ] sfriav'— >v K*«*ttiif«k^«^6> 

1 5 ] AMES"— A- KAJRJBtt, 1^)5 0 0°C^ 

t«fia*iBco**ffi_hic?Bri6Sttfc->y ^^it, 

id? »E^y»^JB*«5J:5t»rtSnfc3lft»JBi, 

1 7 ] Sj(B£«ff>*B_LS£J3:, y =2 >- 

■#»ritstt5, 1 6 ^iB«©iisjasiaK»« 0 
1 s ] su?2*M v- y = <Dmm±, mm^ 

19] 1 OOflc mKiCDiteetSr^T-t-SB 
*2©**£«rK9^*>**x«£, 

itufsjg 2 <t»- y ^i/mm0>m&&Mvz>z.kfc£ ^mib 

ttCfti coi>-y =vat«©Kffi±|;:jg^SttfcilWB»2 
«WE^ y = >-* «r« 5 J: 5 SrMt5i8 , 

«E^y77^ya>iti»II:*trtC«t5, iff 

iE^>y =>-*Ko!>^«ffi^«orBttiB^^7'r^'y 

SfrfS^ t° ^ -r/vS F^J Sr»jS-f" -S XI £ s 

Si!. 

50 fc, «Hi6lHlKS«©*ig*ffic 
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[■1**2 I] mi <DUV 

fME IS 2 © > y ^ >-Sfe j*l 0 ft Si-? SrJS/Si- 3 XS 
[ 1***5 2 2] ^Bi^g^«JtlfcflO 

3XH£. 

Wia^gxsc^jssaiss Sr^j*i™ s xg t , 

S2^5 =>-Ste©a£*ffi±^^2^^3/^rifeiBJS 

3»lBlS2©^y7r^y a>JlJhti:*2<&i>— ^ K^Jg 

MflB* 1 * 2 /!✓ K^Sg £r— ^> r t lc «fc 

«9 WE» 2(Di/y^v£KtmfEi>'y^^Jli:^S^-r 

sxat, ?tmx-tL, mm&mmmm<ommjjm 0 

[0 0 0 1] 

[*««>«+■*«««■»] ~<D&mu, mmmmmmm 

[0 0 0 2] 

[0 0 0 3] GHz^O{f^£Jfc©5^5£^{f^S0 



(3) #f!^F9 - 7 4 10 2 

[0004] b^ua*tb % 5ic*^FttJiBH:rai 

if LX (7)G a A s 1S±^»^?:MLX^5 

[0 0 0 5] r :T\ 0 3 2&fflV^ mM(D-f®#]fJ: 
[0 00 6] i3 2t#lUT, ifc+Q cmgg^btS 

[0 0 0 7] 

[»W**ftLJ; 5 fci-SKHl i»oo±5 4«*«>^ 

tcJgW5 B H3 2tc*Sft5±5fc, vy 

» ^ i l c fc*hrsffitt«d©«jfeR i ^^JRB2I8 

c<©j; 5 y ^ yss 1 1 ctm^w^m 

[0 0 0 S] ±fE^J; 5 4«3te^Sr*at-5fc»fcW:, 

^ tan 5 0«j&^#V^5ifjgfet«*^^pt-^ - i 

S 0 ^fbJ-MU, GaAsSfim tanfiflO. 0 
«^GaAs mm<ORfr V) left*— ttfcfflV^ &*VC# fc 

[0 0 0 9] r^KfL _tlE©J:5ft«M*:*ft:i-« 
^ ^ ^ ^ ixfc t o c rco^P^cog^^. ^MJ& 

50 i!5JB*iaiS3K«*iW*o««^Sr!itti-«^ite:fc 
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[0 0 10] 

B5±5raft*Sft«o &JRKj»JBi*, KMl^A 
£ft£ a 

lo 0 1 1 ] _fcJS<oJ; 5fc* 1 ocD^®ic:$5tt^SJSffi 

w:, ^y ^vattRoifctfKnttm-rs- iyy 

— it»&ei*a bftr i^s > y ^ vS^JfcKSWs l o Q c m 

^JtffiSL^S 1000c mtfc^^y ^ VSS^rffiJE 

tsr^ia^ wjwKfflr*«?efi6«*H:»i/i osc 

0, G a A s SfiM^S^J: n = ^ hfifti* ft 

[0 0 12] roD3SHt;:«aiKjaieiiiBftBtt, m^m 

/££ft3 D iKMtt, vy.^^JgSra5 ± 5i-ff^££ft 

[0013] _hfa<7) J; 5 fc, fficoMBTii. iiSMlS£lH]£g 

WHaKHlKSM^H:, v^y 3 ^BrtfcjiHK)*^*: ifc&lel 
B6*^^JR«Sft5 0 r ^^^ii^yny 

ffilb*^ h<omtUiWk» r © /i- K4feJHJB ± o r 

v-^KSft, fy = L«t< &s 0 -tfti- 

^y^iii, #sia^iii:^M^^ 0 v-y 

■JiKi»riisft«. 



(4) ^¥9 - 7 4 10 2 
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[0016] c©aswfc«awfflieiiiB»B<3D»ijs*sfe 
itsstsr^-rafg i o>*sy ^^mm^mmtmmt ^ 

-tft^PftSIl fc»2<o|6«W«r»fiftt* So ^Lt, Hi 
Ov-y 3 ^*S©^*ffi±l;:jgriJSftfcS i 0>«&gcS t 

v- y =i ^11^)*^ £r$S C5C£f;iJ;*)|gl ©»«■ Jb 

^fl?^$ftfc^2tfOM&SSr^L^^v'y r^gco 
*«HR:ia»*^tr»fiRi-s B i^y ^HSrS 5 £ 5 K 

20 % 0 

[ooi 7] ±ia©j:5t, ^(D&mizffi&mm&mm 

W£W:<DWLMJjWk\~Xtitf, 1 occ>/BffiT?H\ 100Qc 
mH±OJtffitt«r*"*-5*l^v'y 3ylfg(7)iiBi 
{-IS 1 ©«Si tti 2 tf> V y a ^^^r|£ 5 # 

9 3^5 =vBfc»j«L/C^S 0 <tft[^«fcO. v'J^yl 

D&ftfcv y 3 >-Jico±^s^®ss^^^$fta 0 

ccdJ: 5 v-y ^^JlcDff^^^i^^ttTV^a^^s 

^ ssj^Stft-^coe^a^^ffiasftao mi<o^v 

[0 0 1 8] r^«Wfcffi5i(EJattiaK8«<oJSig#ife 
icj:ft«, Mltli, ^i 2 , i o oq c mj^JiO^b 

ffifetsr^r-ra^y =^K©^ffi±iJ:aR«iK^^^ 

^y zr^S^JKfSaa^JSi-ci^tcJ: 0, i/y^vSffico 
JBfrO*Wfc»2*«ffl©3F:«»*r*Ai-5. ^^^^^ 

JitrBj^a- £$c«fc9. Ay77^y3>irt^ia 
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[0 0 i 9] JbfEfi0J:5l^ roo^0^^§igj^?siHii§ 

^McD^^f^r^A r. t *c J: 9 ^ y 7 r 

^rJfi-T r i J: 9 v- y ^ ySS^iiiicj&ot^ ^ ^ 

}:*2iSI^i^»ALfct, v-y ^SSe^ 

^ *JB#»&f y ^ ySSrt^^^^l^)ff0»i ^ 
= ylfe <b LT 1000c m£X_tnZ)HH:S©LSr*i"S v- 

[0020] r©«Mtcffisiejaffiiiiiss«<o»i£*fe 

S J»BffT?H:, fit 

1 i 2 KMI^r-ttt § : i CJ; ft 

1 i*2<K)v'y ^>Ig^LTV^ 0 -ttbKiO, 
IUg2^>!J ^^*«toBtev— /^K*JR*i-«fiK 

XlE0>ff C 5 r > 2 c J; & , i2©v'I)nyi«(i 
J: 6KiB««#«>eaa**rffi*H-S - k # Rff££ * 
£ c *fc, *2<z?fy ^^S^TE-^V— ^K^JUJB 



(5) #(HW9 - 7 4 1 0 2 

S 

[0 0 2 2] c^«nK:ffSAJVttBASS^Sift^ 

€tt, ->y ^^SSoSS^b-e^^Sr 
fc->y ^^JlSr^i-So ^oiyy =vJBro*ffiJieft 

©±*BJ:tCft2C0^s/7z^JRJBSr®«-t-5o 

2 <Ds< >y?T -Ltd* 2 CD ^-/U K&JHJI Sr^JEgf 

[0 0 2 3] Jt5*©J:5K, ^o«n^««i«JHI[@lS 
itf ltf»y 3^*S©ff*Sr»C6^fc^<t5->y ^Jf 

£ 0 Lfc**o"C, »2©^y ^vS«^J:^SJll^m^ 

[0 0 2 4] 

v^r, in i~iH3 i ^^ripjf5 0 

[0 0 2 5] (HlfecDJf$ffil) Si", illrf^r, r 
^^^IIJ®^^l^^ft§ii5Jl^lB]^tt^ov>r 

[0 0 2 6] Hi Sr#fl8 Lt, 1 000c mH_bcoii:® 
^ KSr*i*5^y (£XT\ *C r^itffiSfc^yr2 

>^S«j fc»i-6) lo^ffi-tJcti^f^^^/^S 
2 ds^^fe S tt^ c C t D ^ v-^/US 2 Jif^ fi»ft|g 

[0027] iSitssti^y ayjsi a, ^(^0: 5 

ir, 1 0 0 Q c mK±©lt©iStt 5 C 1 3&*ff 4 L 
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fitte, 5 0 0 Q c 1 0 0 0 Q c mSttfe6 B 

ioooQc mODttMifL&^T&M 
&o -tntEip. KJtfittv'y srfflv^s^t 

[0028] ^tr**i/^r/pji2tt, mmm^w&mm 
[0029] ftfc, witsttv' y^v^sioast^-ife 

t ttfj:, CZ (CZochralski ) ft, FZ {Floating Z 
one ) Jfc, MCZ (Magnet CZochralski) S#*S**f fe 

[0 0 3 0] (SUfec0^ffi2) JJcfc, B2*rJBVM:* £ 
0«W©**©»«l2^oV^RW-r5o H2B, 

[0 0 3 1] @2 *r#flRU"C % S&J£f£S^ y ^ V&K 1 
o^7r^5 ^>S7±l:it ^tf^=*rV^/uJl2^ 

[0 0 3 2] ^fc! , **^^^»2«>*ffiarfll5 J:5tc« 

(D^r.^ >7^tS9 a, ^ili9 b^o];^l/^^I 
[0 0 3 3] ^-T 7 h9^^^*r«*i-5 



(e) #IT9-74102 

10 

3it , ^*5xY/UJl2SrJgj«r6tt^«a=W'^^ 

y = vKts i fc toss*** fe*it«»t^ y = >s « 
[0 0 3 4] -Tr r. T\ rroj; ^^^^s^wt^^wj^y-r 

l^^^M^S c ^WSP^^SPt^rSi^ IS 
[0 0 3 5] ^^77^!i ^V7^)f^t Itft 4 — 

tt«*fl>BaS^t^+*r 4*^164: ft*. ft*3. 

ifs^tas-cts,, *fc, aiia i^#»«8 extern 

S§§Xf3\ (1 — 2 jura) iS-CfcS, 

[0 0 3 6] (mm<DMM3) Jfcfc, IE13~IEI10^M 

[0 0 3 7] H3 4r*JSL-C, - ^HJS^^fis 3 

Sfttsst > y = >-x^ i <oi«ffit^a««j ^ y77^> 
aKBurttH2^sn5*is©»«2 w^fcraai 

tfc^, ^£ 5 i^^77^!J ^^17 a SrSJRW^ 

[0 0 3 8] gfctC, B4-i 1 O^ffi^T, /<y77^ 
y nyg7 a©«**SM^HBt« B B4-81 

m^m 1 is-* 7 is^tiiit^6 Q 

[0 0 3 9] ^i a lil4^#BgUT, ustfcfiSt^y^v* 
Si©i«I±^lftli6eMU rwl«i 6 
±fc7i-M/^H7*rl*ta. -t its 

f 1 7«r^^— ->-^i~* 0 

[0 0 4 0] Jfetr, h f 1 7?:^^^ t Lt 

5^ 19, El5^£fr££5^ Si^bSKv^y ="VS=Ki^ 
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1 7 S:R*t5 0 

[0 0 4 1] H6t*MUT, Kftttl 

ft, (B) 4^©pI©^l:iAt5o ^ft 

/^77^y^yl7ai: ^- 9 s> 

[0 0 4 3] ftte, i8Sr#ILt, _hlHCQ £ 5 fcfftft 
1^^ 7 7 7 V y ^ 7 a id Lfct, WtfflMfcKl 

3yfl7a<o«BtSEAt5 B *ftte<fc5^«ft«*8 

[0044] atK, 01 o?r#aauT, H9tssna 

[0 0 4 5] CdX% H17^^^^6i:5^^^^r^ 

JEE^ffiT-fS ^ fc tiaffW^B&Jt+S d flS njfg t ft 

[0 0 4 6] JiiBOi;5ft¥**JB^a£iteJ: 
9. ^^7rVy^yl7alrgSj:<^t5^^^ 
RT*Bfcft5tf*^9-Cft<, /<^77^y^>i7a^ 

[0 0 4 7] ft4o, HI 1 Ofcjo^-C* /^7r^P 3 >' 

[0 0 4 8] (j|J£oj|?Ji4) mil SrfflV^ 

r.©3SK©JHK«>®l||4fco^^x|ftMrSo HUB, 



(T) #fH¥9 - 7 4 10 2 
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[0 04 9] 01 ~ (DgH-^tlSiSMl 

jgilKgfc^, *Jfc«a^Il ^SR i coffin t l 
tK jfi5 0-jK)2 0 0^miSi:ft5J;5l-aCP)^r 

[0 0 5 0] *#«1S«ftife J fflV^na2GHz*F<0 

etv-y ^ i <z>**ra\ tti o o pmaT-cfcsc 

fcH6«-J-£ r t * rTIB i ft 5 0 

[oo5ii 4^ mttmfri/y ^>mRi<omm^ 

£0 "CrfS: 10 0^ mifi^S^&S £ #x. &n5 a ^FJi^n 
[0 0 5 2] (HJS<Off^5) Hkl^s HI 2£r/g^T, 

[ 0 0 5 3 ] m 1 2*#BS Us _h?BcO|^5S^ffi4-e 

Lfttf 5 E>, IftSW^Tl/^SOI (Semiconducto 
r On Insulator) SS&W&MV^ C 4: »C J: *? * , J: ^ ffi 

[oo5 4] hi 2^#su, wjtffitt^y^^aHK 

1 0^*ffiJiKK<tlK 1 O^fiUv'ynyil 1*5 

?F^$tirv^ 0 r<?»y ^>-js i i <7>j?^ t 2ft, is 

B*^5?gj«SjLSCi:^ftS 0 ^i/aylnt: 
[0 0 5 5] ±&<Dm&K-#}^X, ^^yn 1 (Dm 

&&'b£<x% &<dx\ zsy = vg i i ic^st^Ki^^ 
«*©eai«jfeS:fi*-ra^fc*"srtBfcft*o 

[oose] #:5^ mi 7^^v^r. gi2i: 

mi 3—iui 7 pi, mi 2\^£tb&mm : &m3$mwco 

[0 0 5 7] SfBl 3^#iLT, MCZMt^ffl 

v^t. *jta»C5/y ^visi &m$t~r& 0 ^u, r 
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[0 0 5 8] JfclC. Hi 5JC;^£tl£ J: 5iC, ftitffiirL 
ffi-btc, IBib*^ft^oia«*^s»*Six5i/y 3^ 
U ^ySgl 1 a *(Z)^SSr^fcJSl ocd 

SIl^l^W, 1 1 0 otMoIM^lt; 
[0 0 5 9] > y =2 vKik 1 l a Offi^Og?® £r 

fill a OgW« IS fctlS ^ t IU o tM* tlfc^ 

11=^11 l^SJit*!^ r co->y ^vjf 1 1 com 

fyt 2f^ 2—1 0 v mm&-e&>&Z 4r2&3fflPSL*V\> 
[0 0 6 0] 3Sfc^, B17 J;:^£;*x£ J: 5 KJfclSSi: 
H= 1 *>*Kfc:*j* £ JxrtiBMfcflt lOSrxjyf 

/&i-£ 0 ttr, y 3 1 1 sr« 5 J: 5 fc»ft;«t 3 

tLT, rcDAJRSB*H4S:«5 < £5t-»^l»5Sr»fifc 
-T6o K_h^xm^ftrgl 1 2 tC^r^tb^^^^S 

[0 0 6 1 ] (HJ6co^fi|6) #;fc N 018 SrJHV^T, 

[0 0 6 2] g|l 8 £r#R8LT\ £ <DMJ&<01&Mfc.t3tt 
«KJB«IUKSS«Ttt, t«l 0 a^ff^t $J 

11M*H± C5/imS*HJt) t**ortiv\ 
[0 0 6 3] _hE©± 5te*fcttft*v^*YtlBti 0 a Srjg 

o 5 S G (Boron Silicate Glas 

S ) mtrrnmt u^gs* z&mvrz c t & D 

[0 0 6 4] (J|»<D«Sti7) ucte, mi 9£rM^T. 
r o^PJ <£> SgiE o j|g 7 K *3 £ Kjq S 0 SgSS £ ^"T 

[0065] ±»<o«-iiifi«>3giBfcj3»5i«jaiftiaKSs 
■-era, asjt«st^ y ^ 1 

iKMifeSo iWWS£<Z>iRS84: ttfi^ h y y^9-f ^ b 



(S) WIS 5 ? 9 - 7 4 10 2 
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*MixSElM»3ft3flS— JttKffiv^foixSo -<^IB»«jt-C 

K«ftia«T?ffiv^b*xS5 oQtD^>t° 

[0 0 6 6] Hi v-y 1 bco 

±*ffi_b^tt*-fb*i 4 b Sr^aELT^y^r^JRH 1 

JO — ^K&JSJfl 2 3JSJK^S*x5 0 £0?^— /v-Ki&MJll 

2ifcB:S&fc^y^T**Wl 3 a**M?Jifc$*X, £ CQ 

^s^r&JWi l 3 a JifciMbKi 4 a ^feLTv-y 

l«^So ixy^yll l_hK*4*ftJ* 
tiS a C«>^JHBE«»4SrS5ct5Jc*fbK5 36S»fi!iS 
[0067] ^ya^ll lrtK, iB»K^ftif£>III«8 

HT^^SJxSo ^-/^ KAJRJi l 2 ^>y^>-/i 

^ t§ffii^tt5 0 ^y7 7&JSH 3 a, 13bft 

is—jv v&mm i2t mtm ua, ubt 

rfgSb*^^^<os^j»^^^vK-e#s<D-e, ^y 
lbt UTtt, iSitSSi^y ^isW&L&Jkto 

[0 0 6 8] /U K#H 1 2 id-oV^T ± 9» 

£fcfci8*ttfcJ»lMtSft5 0 ^ KAJR* l 2 tftt 
JSSt^&Sr fcKJ: C fcmm$:$:&b/vb*±V2>^b 

30 %<m%fim&m$$£&z^b&^mbftz> 0 w 

&5-£^*r#E£:ft£o V— 
MS 12b UTfl, — ttKasHjjSL^JKirPffiixS^JRS: 

#®fel=6, 9Q) , ^^^y 1 ^ (5, 4 8Q) , ^ 
y-fy*^ (4. 7 70) ft if feix5 0 
[0 0 6 9] Ucfc, ID 2 0 Sr^V^T. 019 {C^^tt^ 

*IS^ffi7c>^w^ov^ri^K-r-5 0 H2oi± > Ji 
IB^IIKo»S7©*®M^fett5ffijgjfiiaK*«Sr* 

[0 0 7 0] H2 0Sr#BBL"C. «E»«^B:, Itfbflt 
14a, 14b ^^^^TV^ftV\ *JXfit^O*3fi^ 
HbTttHl 9K**ixS*«i»EK««tH«"e* 
5. ^y7r4mi3a, 13blt Wtll4a, 
14b ti>— ^K^JRSl 2 t^^£0VhfefriSfte>fi 

tft< vy ^ylli i b & 5v^>y ^yfi 

^ [0 0 7 1] ^fc^. El 2 1 —0 2 5 ^ffiV^r H @20i: 
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[0 0 7 2] 4 -TBI 2 1 (a) Sr#fl8UT, ^=t^I 
«1 1 bG>ak«B±fc* jUE»»a^«:JBv^"C, 
ifa^bfta^y^rtfeJIBJBl a b*r»riti-» 0 B 
2 1 (b) <fc i/ynyfi iwMw 

fcaftw^yn^KtEi i a (om^±^-hmm^Lx^iy 

[0 0 7 3] 122 (a) €r#flgUX, '^sr^T 

^JSJS 13b (DmW±K->—JU KMI 1 2 Sr^j^E-T 

5. — 122 2 (b) fc*<S*l£,fc 5fcl, /^^T^ 
MS 13a comm±K t /V K#Ii 1 2 ^M^T 

[0 0 7 4] ^Lt, a 2 3{c^$tt§J: 5 v^U = 

lib JbfcJKfifcSjfrfci'— /l- K^II 12i, 
iJ =* >-Sffi 1 1 a CD^ffiJi^^^tL^^-^ K&JHJH 

9. ^/i/K^II 1 2 0±*S^t5« **x^J:5, 
0 2 2{c^£^5 i*fo?v— ;i-KMIl 2 2*— fWfcS 
fci V— ^ Ki&JRg l 2 

El 2 2 (a) teXXf ( b ) K**tL*^— 7l-K^«gCD 
:S>ft< 1 i>—ft<Dik±Sfc^yfrA^&&t£¥frhft& 

[0 0 7 5] JifStJO J: 5 \z Lt^ 1 2 

in«^5o -tolfe^ v-y =r^JB i i rttcig 
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